As noted by the Royal Swedish Academy of Sciences on the award of the Nobel Prize in Chemistry on October 9^th^ 2019 "Lithium-ion batteries have revolutionised our lives since they first entered the market in 1991. They have laid the foundation of a wireless, fossil fuel-free society, and are of the greatest benefit to humankind." \[[@bib1]\] This recognition is not just for the three of us, John Goodenough, Akira Yoshino and myself, but for the entire battery community that have strived toward an electric economy since around 1970. It is now our duty to positively respond to this recognition by helping the world move on to a more sustainable and cleaner future, as noted in our Nobel Banquet speech on December 10th "Colleagues, we hope that our discovery will let all of us work together to build a cleaner environment, make our planet more sustainable, and help mitigate global warming, thereby leaving a cleaner legacy to our children and grandchildren" \[[@bib2]\].

I write this as we are all struggling to overcome the coronavirus pandemic. We will overcome it, as we have previous diseases. A Pandemic event is described by the Merriam-Webster dictionary as one "occurring over a wide geographic area and affecting an exceptionally high proportion of the population". Climate change is a perfect fit to this definition, and it does not really matter how much is man-made or a natural result of climate cycles. We must use these disruptive times to make a permanent change and not go back to the old normal, as requested by 200 artists and scientists on May 6^th^ 2020 in Le Monde "Non à un retour à la normale" \[[@bib3]\].

We are already making great strides in better using renewable energy as a source of electricity generation throughout the world. For example, in April of this year, the United States generated more electricity from renewable resources than from coal, and the UK has done this for several months. The introduction of energy storage on a large scale will allow the retirement of the dirtiest peaker-power plants, and lead to a more resilient and efficient grid. Electric vehicles are now gaining a foot-hold around the world, and perhaps will become the sole source of transportation in our largest cities. The introduction of cell-phones allowed many in the third world to eliminate the step of wired communication; these and the internet opened up communication throughout the world and allowed the ready documentation and distribution of events as they happen. As an example of their use in extreme environments, Li-ion batteries were installed on the Space Station at the end of 2019 \[[@bib4]\].

We, as scientists, as shown in this issue of the journal are outstanding at moving the frontiers of science forward. The science of batteries has made dramatic advances in the last half century. But, there are gaps in our science. Our efforts have emphasized better and better batteries, higher energy, higher power, longer life and lower cost. We have neglected to investigate the afterlife of batteries and the devices they are in. It is reported that less than 10% of phones are recycled for recovery of the valuable and/or toxic materials they contain. Most are apparently just discarded in the trash, and have even resulted in the firey destruction of recycling facilities \[[@bib5]\]. As we deploy more and more batteries in larger and larger systems, it will become even more critical to recover the valuable materials for future use.

What can we do as battery researchers to address the sustainability challenge? There are a number of scientific approaches we can take to make a safer and more sustainable environment, whilst still improving the usability of energy storage. These include:•Improve batteries resistance to fires. This will require the minimization or replacement of the present flammable electrolytes. Maybe an impetus for solid-state batteries. One of the major limitations to advancements in battery science is the electrolyte, which has not changed much in the last 30 years. A major breakthrough is needed. This could also lead to longer lived batteries, and allow their more ready use in high rise buildings.•Remove chemicals that can potentially produce such toxic materials as PFAS during recycling. These include many fluoride components as in the electrolyte and in the binder.•Research recycling approaches that will allow the direct use of the active materials without taking them back to the ore level. We need smarter approaches to recycling than brute force incineration, followed by recovery of the metals from the oxides.•Design new manufacturing methods:•Design for re-use, that make recycling easier. These might include incorporating water soluble binders, so that the active materials can be more readily separated from the current collectors for recycling.•That eliminate toxic chemicals, such as NMP, as already accomplished for the graphitic anodes.•That increase the manufacturing yield, and reduce the wastage that must be recycled.

I and my colleagues have one final request of all researchers \[[@bib8]\]. When presenting your work.•Please emphasize the fundamental science. Everything does not need justifying based on possible battery use. For example, we need to understand how changing the mobile cation, from say Li to Na, to K to Mg to Ca changes the reactions and thermodynamics. But to claim that K or Mg is going to be the next *beyond Li-ion* commercial battery defies credibility. Theory can now accurately help define reaction potentials and rates, as recently shown for Mg \[[@bib6],[@bib7]\].•Please cut out the hype. It does not help the community, and casts doubt on the credibility of your work. For example, do not claim high charging rates, when only data is presented on discharge rates.•Please give all the data, so that others can reproduce your data and compare it with that in the literature. This includes electrode loading in mg/cm^2^ and current density in mA/cm^2^.•Please do not plot Coulombic efficiencies from 0 to 100%, when the only area of interest is 90--105%.•Please do not claim that conversion reaction oxides are great anode candidates, when their voltage profiles go from 0 to 3+ volts. These lead to full cell voltages going to zero.

In conclusion, lithium secondary batteries have made great progress over the last half century. We have still a long way to go to reach the ultimate possibilities of electrochemical energy storage. Lets\' make the next half century equally rewarding, and together let\'s solve the environment and sustainability challenges facing the world.

M. Stanley Whittingham.

Vestal, NY.
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The 2019 Nobel Laurates for Chemistry, (from left to right) Dr. Akira Yoshino, Dr. John Goodenough and Dr. Stanley Whittingham, after their speeches at the Nobel Laureate Ceremony.
